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ABSTRACT 

Doxorubicin is a medication used to treat various cancers .One of the side effects of doxorubicin is cardio toxicity. Some 

studies have shown that omega 3 has a protective effect against doxorubicin cardio-toxicity. Also, many studies suggested 

there is effect of Omega-3 supplement on lipids profile. Therefore, This study aimed to evaluate the lipids profile after 

receiving Omega-3 in rats induced-acute cardiotoxicity by doxorubicin. The rats were divided into five groups: the first 

group was given normal saline, the second group was given doxorubicin, the third group was given 100 mg of OMG, the 

fourth group was given 200 mg of OMG, and the fifth group was given 400 mg of Omega-3. After 4 weeks, 20mg doxorubicin 

was given for all groups except normal saline group. Serum obtained after 48 h. lipid profile was measured according to 

manufacturer of company using spectrophotometer. Regarding present data, mean level of Cholesterol, triglyceride, LDL 

and VLDL were reduced In omg3 groups (100mg,200mg,400mg) significantly. While HDL was increased. Conclusion: The 

lipids profile has been better (low levels) when use Omega-3in rats induced- acute cardiotoxicity by doxorubicin. Thus, 

Omega-3 may consider as protective supplement in heart toxicity. 
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1. INTRODUCTION 

Doxorubicin (DOX) is a necessary medication in the treatment regimen against cancers  , but long-term toxicity is the primary 

worry for preserving the standard of living for patients .Cardiotoxicity is one of the side effects that can affect a patient 's 

prognosis when using the medication. cardiomyocytes is caused by the chemotherapeutic agent's lack of selectivity towards 

cancer cells( 1,2) 

Doxorubicin causes a considerable rise in LDL, VLDL, and triglyceride levels. Free radical production, iron-dependent 

oxidative damage to biological macromolecules, and membrane lipid peroxidation may be the main processes by which 

DOX-induced injury is mediated. When rats were given DOX, they developed free radicals and had an antioxidant 

insufficiency. According to one research, the doxorubicin-treated group showed higher levels of malondialdehyde while 

superoxide dismutase and catalase activity declined. They reported that the rats treated with DOX had considerably higher 

blood concentrations of triglycerides and total cholesterol. Because DOX causes membrane lipids to peroxide, which causes 

the release of cholesterol and protein into the bloodstream from the cytosol, it has the power to fundamentally alter the 

chemical   structure, and function of biological membranes, primarily at the mitochondrial level (3,4) . 

A risk factor for cardiovascular disease (CVD) is elevated triglycerides. (5) Omega 3 PUFAs have been linked to improvement 

in lipid profile(6)  .When taken at the right times and in the right amounts, long chain fatty acids, also referred to as omega 3, 

have many positive effects on the body. Recent research indicates that omega 3 can improve the antitumor efficaciousness 

of adjuvant chemotherapy drugs, including gemcitabine, carboplatin, and anthracyclines (7).Despite the adverse effects of 

DOX and its significance in the treatment of cancer, policies that enable its safe use are of vital importance. According to 

preclinical research conducted on rats ,natural dietary upplements, such as omega 3 containing minerals, vitamins, and 

polyunsaturated fatty acids, may be able to mitigate or neutralize these negative effects (8) . Other authors have demonstrated 

that the advantages of omega-3 EFAs on coronary mortality are attributable to their effects on cardiac arrhythmia (9), platelet  
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aggregation, and hemostatic factors. (10,11,12) and vascular reactivity (11).  In addition to how they affect lipid metabolism(13,14). 

This study aimed to evaluate the cardioprotective effects of omega 3 at different doses by measuring the lipid levels using 

spectrophotometer on rats suffering from acute cardiotoxicity by induction with DOX . 

2. MATERIALS AND METHODS 

The ethics committee of Mustansiriyah University's College of Pharmacy in Baghdad, Iraq, approved this study. Baghdad, 

Iraq. 

Source of animals 

Female Wistar rats measuring 180-200 g and 16 weeks old were utilized in this investigation.  The animals were obtained 

from the Animal Care and Research Unit at Mustansiriyah University's College of Pharmacy in Baghdad.  The animals were 

housed under standardized circumstances.  

Experimental groupings 

The Wistar rats were randomly allocated into five groups, each with 4-6 individuals, as follows:  Group 1 received just 

distilled water; Group 2 received a single dosage of DOX (20 mg/kg); and Groups 3-5 received varying doses of OMG-3 

(100,200,400 mg/kg/day) orally for four weeks by gavage. To produce acute cardiotoxicity, rats in groups 3-5 were given a 

single intraperitoneal injection of DOX (20 mg/kg) 24 hours after the final doses of OMG-3. (15). 

Collection of blood samples 

After  two  days  from  DOX  administration,  200  μl  of  blood was obtained from each rat by heart puncture then the serum 

was separated . Lipid analysis was done on a fully automated analyzer based on Enzymatic colorimetric test 

(Spectrophotometer) . 

Lipid profile  

The procdure of Cholesterol ,Triglycerides, HDL-Cholesterol, LDL and VLDL was done regarding to the manufacture 

procedure ,LINEAR CHEMICALS S.L. Joaquim Costa 18 2a planta. 08390 Montgat, Barcelona, SPAIN (16).  

Statistical Analysis: 

The Statistical Analysis System- SAS (2018) application was used to determine the influence of different variables on 

research parameters. In this study, the least significant difference (LSD) test (Analysis of Variation-ANOVA) was utilized 

to significantly compare means. Result considered significant in  p-value 0.05 and less. 

3. RESULTS  

Cholestrol Level Regarding to the Table (1) and Figure (1) , the groups received  Omega-3  (100,200 and 400mg) were low 

mean level of  cholesterol compare to groups of doxorubicin alone with significant difference ** (P≤0.01). 

Table (1): Mean  of  Cholesterol level in all groups in this study 

Groups Mean ± SE of Cholesterol (mg/dl) 

Group 1 (Control) 190.0445 ±12.38 b 

Group 2 (DOX) 262.159 ±16.73 a 

Group 3 (100mg) 207.527 ±12.66 b 

Group 4 (200 mg) 194.693 ±9.85 b 

Group 5 (400mg) 192.274 ±11.35 b 

LSD value 32.471 ** 

P-value 0.0083 

Means having with the different letters in column differed significantly. 

 ** (P≤0.01).          
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Triglycerides MR level The groups of   Omeg-3 (100,200 and 400mg) were  lower mean of the triglyceride level than the 

groups of doxorubicin alone and control with significant difference  

Table (2): Mean  of  Triglycerides level in all study groups 

Groups Mean ± SE of Triglyceride (mg/dl) 

Group 1(Control) 254.6 ±11.94 ab 

Group 2 (Dox) 273.2 ±14.58 a 

Group 3(100mg) 249.59 ±11.02 ab 

Group 4(200 mg) 228.98 ±8.47 b 

Group 5 (400mg) 217.43 ±8.26 b 

LSD value 41.229 * 

P-value 0.0387 

Means having with the different letters in column differed significantly.   

* (P≤0.05). 

 

 

* (P≤0.05) ,as illustrated in Table (2) and Figure (2). 
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Figure 1:Comparison between different groups regarding to the 

Cholesterol level

0

50

100

150

200

250

300

Control Dox 100mg 200 mg 400 mg

254.6 273.2
249.59 228.98 217.43

T
ri

g
ly

ce
ri

d
e

(m
g

/d
l)

Figure 2: Comparison between difference groups regarding to 

the Triglyceride level
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HDL-Cholestrol level The groups of  Omeg-3 (100,200 and 400mg) were  higher mean of HDL level than the groups of 

doxorubicin alone with significant difference** (P≤0.01) ,as illustrated in Table (3) and Figure(3). 

Table (3): Mean  of  HDL level in all study groups 

Groups Mean ± SE of HDL (mg/dl) 

Group 1(Control) 38.78 ±2.16 ab 

Group 2 (Dox) 22.15 ±1.53 d 

Group 3 (100mg) 29.72 ±2.08 cd 

Group 4 (200 mg) 34.79 ±2.91 bc 

Group 5 (400mg) 44.02 ±3.05 a 

LSD value 8.174 ** 

P-value 0.0026 

Means having with the different letters in column differed significantly.   

** (P≤0.01). 

 

 

 

LDL-Cholestrol Regarding to the Table (4) and Figure(4) , the groups received  Omega-3  (100,200 and 400mg) were low 

mean of LDL level compare to group of doxorubicin alone with significant difference ** (P≤0.01). 

Table (4): Mean of  LDL level in all study groups 

Groups Mean ± SE of LDL (mg/dl) 

Group 1 (Control) 100.33 ±5.03 b 

Group 2 (Dox) 185.36 ±11.37 a 

Group 3 (100mg) 127.83 ±7.64 b 

Group 4 (200 mg) 116.51 ±6.33 b 

Group 5 (400mg) 102.45 ±5.18 b 
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Figure 3: Comparison between difference groups regarding to 

the  HDL level
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LSD value 29.574 ** 

P-value 0.0061 

  Means having with the different letters in same column differed significantly 

• ** ( P  ≤0.01).     

 

 

 

VLDL-Cholestrol Regarding to the Table (5) and Figure(5), the groups received  Omega-3  (100,200 and 400mg) were low 

mean of  VLDL level compare to group of doxorubicin alone and control with significant difference * (P≤0.05). 

Table (5): Mean of VLDL level in all study groups 

Groups Mean ± SE of VLDL (mg/dl) 

Group 1 (Control) 50.92 ±2.96 ab 

Group 2 (Dox) 54.64 ±3.05 a 

Group 3 (100mg) 49.69 ±2.47 abc 

Group 4 (200 mg) 43.48 ±2.83 c 

Group 5 (400mg) 45.79 ±2.62 bc 

LSD value 7.241 * 

P-value 0.0355 

Means having with the different letters in same column differed significantly 

* (P≤0.05). 
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4. DISCUSSION  

 In this study, we employed the rat model to assess the effects of low-dose omega-3 fatty acid supplementation. For the 

majority of the measured indices, there were significant changes between the experimental and control groups. The results 

of this study showed that, when compared to DOX alone and control groups, omega-3 polyunsaturated fatty acids are 

statistically substantially related with lower levels of triglycerides, cholesterol, LDL, and VLDL, while increasing levels of 

HDL. According to one study, HMG-CoA reductase inhibition may be the cause of the drop in blood cholesterol. This 

enzyme reduces the production of cholesterol by catalyzing the conversion of HMG-CoA to mevalonate in (17) . 

The magnitude of blood lipids is critical in determining if abnormal lipid levels raise CVD risk (18).   The particle size  and 

density of low-density lipoproteins fluctuate, which is associated with their capacity to produce vascular oxidative damage 

and blood vessel plaque development. Lipid subtype studies has demonstrated that the predominance of small LDL is a much 

more significant cardiovascular risk factor than other subtypes. While higher HDLs are typically regarded to be protective 

against the development of CVD due to their size, larger LDL subfractions are less commonly associated withCVD.(19)                                                                                                                                                    

Omega-3 fatty acids have been shown to decrease triglyceride levels via reducing VLDL synthesis in the liver. Omega-3 

fatty acids inhibited hepatic lipogenesis and lowered circulating triglycerides. The lower hepatic cholesterol content was 

compensated for by greater cholesterol release into bile, leading to a depletion of the intrahepatic pool of cholesterol. (20,21) .                                                                                                                                 

However, little is known about the mechanism driving the rise in HDL-c levels seen with omega-3 treatment. It might be due 

to a decrease in the creation of VLDL cholesterol and an increase in its elimination, or it could be the result of both processes 

working together in tandem. In addition, there is evidence linking the decrease in cholesteryl ester transfer protein activity 

to increases in HDL-c brought on by omega-3 fatty acid supplements. As is the case with statin medication, the reduction in 

very low-density lipoprotein and LDL particle levels may be the cause of this decline in transfer protein function. (22).                                                                                                          

As we know, Triglyceride, LDL, and VLDL levels were all markedly elevated by DOX; this might be attributed to the 

generation of free radicals and an antioxidant deficiency. Because of the peroxidation of membrane lipids, which causes the 

release of protein and cholesterol from the cytosol into the circulation, DOX has the capacity to alter the chemical 

composition, structure, and function of biological membranes, primarily at the mitochondria.(3,4)                                                                                 

HDL is known as the "good" cholesterol because it forages cholesterol from tissues and transports it to the liver for 

breakdown (23). This may be the reason why HDL and its subfractions are recognized as protective factors against coronary 

heart disease(24,25).  

It is thought that the omega-3 EFAs reduce cholesterol by preventing the liver from synthesizing vLDL. As a result, the 

vLDL and LDL particles become smaller and less dense, which lowers the lipid profile that causes plaque (26) .                                            

Study limitations A limitation of this study is that Serum lipid levels are influenced by a wide range of variables, including 

lifestyle and nutrition, which can be challenging to regulate and balance.  

Conclusion The lipids profile has been better (low levels) when use Omega-3 in rats induced- acute cardiotoxicity by 

doxorubicin ,thus Omega-3 may consider as protective supplement  in coronary vascular diseases. 
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